Background: No published information is available on the status of childhood obesity in Bangladeshi primary school children of urban middle and upper-middle income group. The aim of the study was to explore the proportion of childhood obesity in the primary school children of middle and upper-middle income group in capital city and to gather information on their dietary pattern and physical activity. Methods: One hundred and fifty children (age 9 ± 1 years, height (ht) 118 ± 20 cm, weight (wt) 36 ± 8 kg, wt/ht% 126 ± 24, mean ± SD) were selected purposively from the primary schools of Dhaka city. On the basis of predefined scoring, subjects were classified as underweight, normal, overweight and obese if their weight-for-height values were <90%, 91% -110%, 111% -120% or >120% of median values for Bangladeshi children respectively. Dietary intake and energy expenditure of the study subjects were calculated by standard techniques. Results: The proportion of childhood overweight and obesity was 52% and 20%. The proportion of overweight and obesity was higher (78%) among girls compared to boys (54%). Similarly, height, weight and other anthropometrics indices were significantly (p < 0.05) higher in girls compared to boys. The daily intake of carbohydrate and protein was significantly (p < 0.05) higher among obese group. Total energy balance was significantly correlated with weight-for-height% (r = 0.541, p = 0.0001). Conclusions: A higher proportion of overweight and obesity had been found in girls' children than their counter parts in this study. Positive energy balance with higher energy intake from carbohydrate and fast/processed food culture habit were found among primary school children of middle and upper-middle income group in the capital city of Bangladesh.
Introduction
Obesity is now recognized as a major cause of mortality and morbidity around the world. Its prevalence is increasing at an alarming rate regardless of age and geographical variation. According to WHO (2008) [1] , there are 1 billion overweight people in the world, of whom 300 million are obese. In recent decades childhood obesity has become a serious public health problem because of its strong association with adulthood obesity and the related adverse health consequences. Genetic, environmental and developmental factors have been shown to contribute significantly to the development of obesity. Urbanization, unhealthy diets and increased sedentary lifestyles have contributed to the increased prevalence of childhood obesity, particularly in developing countries [2] . The South-East Asia region has started to experience a remarkable change in child obesity with the prevalence of overweight rapidly rising in recent years and the estimated prevalence of excess of bodyweight in school-age children in 2010 has been found 23% (including obese) [3] . In Pakistan, 6% obese and 8% overweight children were found and of all obese children, 70% belonged to the higher socio-economic status (SES) group [4] . In Chennai, India, more than 22% obese school children belonged to higher SES, 15% to middle SES and only 4.5% to low SES groups [5] . In Thailand [6] , the prevalence of childhood obesity had been found to be 10.8% in urban most wealthy region, and in Beirut [7] , the prevalence of overweight was found 26% both in boys and girls. In Dhaka, a pilot study has been conducted on the prevalence of obesity among affluent school children and adolescents. About 17.9% obese and 23.6% overweight were found [8] in pilot study. Different studies demonstrated that children from a higher socio-economic status were more vulnerable to develop obesity than others [9] [10] .
Childhood obesity is associated with several metabolic and endocrine derangements including hyperinsulinaemia, glucose intolerance, hypertension and dyslipidaemia. Early and appropriate intervention is to be needed for preventing childhood obesity. Studies on childhood obesity are well explored in developed countries though almost absent in developing countries. Limited data are available in our country on the childhood obesity and their lifestyle pattern that are belonging to middle and upper-middle class. The present baseline study was undertaken to explore the proportion of childhood obesity and to gather information on their dietary pattern and lifestyle among primary school children of middle and upper-middle income group in the capital city of Bangladesh.
Methods
Under a cross-sectional design 150 children (age between 6 -11 years) were collected purposively from the selected primary schools of middle and upper-middle income group. About 150 the minimum required sample size was calculated by using formula: n = Z 2 pq/d 2 (where, n = the required sample size, p = the expected proportion, Z = 95% confidence interval and d = 5% error). In Thailand the prevalence of childhood obesity was 10.8% [6] . Therefore, p = 10.8% had been taken at the expected proportion. Subjects who had chronic diseases and were unable to answer short list of simple questions were excluded from the study. The history of the subject and their parents were collected by an interviewer-administered preset questionnaire. Pre-test were conducted. A standard questionnaire was constructed in local language and interview was administrated in the school. A medium sized four-part questionnaire was designed by the researcher. The questionnaire included socio demographic data, anthropometry parameters, dietary intake and lifestyle pattern of the children. Body weight and height was measured by using appropriate techniques. Childhood obesity was determined using the weight and height measurements and classified as underweight (<90%), normal (90% -110%), overweight (110% -120%) or obese (>120%) [9] . This method was chosen because it is relatively non-invasive and inexpensive, reflecting body weight relative to height, thus more closely reflecting body fatness than other methods. It is sensitive to current nutritional status and relatively independent. Mid upper-arm circumference (MUAC) was measured using standard procedure. The dietary intake of the subjects was calculated by using 24 hour recall method [11] . Energy expenditure was calculated by factorial method using lifestyle data of the children and energy balance was calculated by subtracting the total energy expenditure from the total daily energy intake [12] . The statistical tests were considered significant at a level of ≤5% (≤0.05). Student t-test, ANOVA and correlation were performed for statistical analysis. Socioeconomic classifications in this study were made according to the 2006 per capita Gross National Income (GNI) and according to World Bank (WB) calculations [13] . The groups were: low-income, $905 or less (BDT ≤ 5360); lower-middle-income, $906 -$3595 (BDT 5361 -21,270); upper-middle-income, $3596 -$11,115 (BDT 21,271 -65,761); and high-income, $11,116 or more (BDT ≥ 65,762). Ethical approval was obtained from the local ethical and research review committee. Informed written consent was taken from all respondents after full explanation of the nature, purpose and all procedures used for the study. Confidentiality of participant was maintained throughout the study period.
Results
Mean age of the children were 8.18 ± 1.13 years, among them 78 (52%) and 72 (48%) were boys and girls. Majority (98%) of the father and 69% mother of the subjects were graduate & above. About 64% fathers and 77% mothers of the subjects were overweight and obese. Most of the children (88.7%) belonged to upper-middle and high income family. Only 11.3% children were in low-middle income group ( Table 1) . Results are expressed as mean ± SD and number (%). Figure 1 showed the weight for height category of the children according to sex. Among boys 44% were obese and 10% were overweight. Only 30% boys had weight within the normal range, while 17% were underweight. However, among girls 61% were obese and 17% overweight respectively. About 19% girls were in normal range and only 3% were underweight. A significant difference was found between boys and girls in weight (kg, 33 ± 7 vs 36 ± 9, p = 0.019), weight for height (%, 117.2 ± 26.2 vs 134.7 ± 28.8, p = 0.0001) and MUAC (cm, 22.6 ± 4.4 vs 24.5 ± 5.5, p = 0.018) ( Table 2) . Table 3 showed the average daily intake of macro nutrients by the children according to their weight status category. Obese group had significantly (p < 0.05) higher intake of carbohydrate and protein compared to underweight, normal and overweight groups. Nearly half of the children (50%) inspired to take sandwich, burger, fried chicken and nodules 1 -3 times per week. About 63% liked to eat sweet more than 6 times per week ( Table 4) . Table 4 . Pattern of fast foods consumption among the children (n = 150).
Consumption of fast food items
Frequency (%) Results are expressed as number (%).
Energy intake was significantly (p < 0.5) higher among the obese group compared to underweight, normal and overweight groups. Similarly, energy expenditure of obese group was significantly (p < 0.05) higher compared to other three groups ( Table 5 ). Weight for height (Wt/ht) showed a significant and positive association with intake of carbohydrate (r = 0.556, p = 0.0001), animal protein (r = 0.499, p = 0.0001) and animal fat (r = 0.29, p = 0.0001) ( Table 6 ). Table 6 . Energy intake, energy expenditure of the children according to weight status category (n = 150). 
Discussion
Dhaka is the capital city of Bangladesh, which is more likely to have experienced greater economic transition than the adjacent urban areas. The proportion of overweight and obesity 65% in this study was higher than the prevalence of childhood obesity reported in the pilot study [8] among affluent school children and adolescents in Dhaka city. Other urban studies were carried out in Pakistan [4] , India [5] and Thailand [6] where the prevalence was around 14%, 22% and 10.8% respectively and in Beirut [7] , the prevalence of overweight was found 26% both in boys and girls. Increasing economic development in a region is often associated with increasing prevalence of obesity, not only in industrialized countries but also in newly developed nations such as Brazil [14] as well as developing country like Pakistan [4] and India [5] . The international literature has portrayed developing countries as having relatively low levels of obesity coexisting with high prevalence of underweight [10] .
In this study, the proportions of overweight and obesity were more prevalent in girls (17% and 61% respectively) compared to boys (10% and 44% respectively), using cut-off points for weight for height [9] . Weight (p = 0.019) and weight-for-height (p = 0.0001) were significantly higher in girls compared to boys, as with this age group girls are taller than boys. Similar result was found in MUAC (p = 0.018). However, an Indian study showed that height and weight were higher in boys than those in girls (p < 0.001) [5] .
Energy comes from particularly carbohydrate, protein and fat intake. These are the major contributors to the development of overweight and obesity. In the present study, mean carbohydrate and protein intake were significantly (p < 0.05) higher among the overweight and obese children compared to normal and underweight children. Moreover, mean fat intake of the obese group was higher compared to the rest of three groups but not significant. Significant (p < 0.05) results were found in energy intake among obese children. The protein (r = 0.499, p = 0.0001), fat (r = 0.29, p = 0.0001) and carbohydrate (r = 0.556, p = 0.0001) intakes were significantly and positively associated with the children's weight for height. Though in Beirut study [7] , no significant association was found between nutrient intake and children's BMI, in present study, total energy balance was found significantly positively correlated with weight-for-height (r = 0.541, p = 0.0001).
Environmental factors such as high-energy intake, particularly fat intake, sex, age, household family income, patents education and lifestyle are the major contributors to the development of overweight and obesity. And our study also showed that having family history of obesity increased the risk of child obesity, but not significantly and due to small sample size the results might not get significant. Socio-economic indicators such as educational level, employment status and paternal income did not significantly differ on children's weight status in present study though in Pakistan [4] , 70% obese children belonged to the higher socio-economic status (SES) group and in India [5] , >22% obese children to higher SES, 15% to middle SES and only 4.5% to low SES groups. However, access of more fast/processed foods and lack of physical activities facilities among the urban children contributed to the higher proportion of overweight and obesity and as well as feeding pattern, food habits and lifestyle including physical activity shaped by obese parents may be the foundation of later eating style and life pattern leading to obesity.
Childhood eating habits and exercise can be more easily modified than adult habits by adopting a formal exercise program, or simply becoming more active. Balanced diet with moderate caloric restriction, especially reduced dietary fat, has been also used successfully in treating obesity [15] .
Conclusions
The present study provides baseline data regarding the status of childhood obesity in primary school children of middle and upper-middle income group in Dhaka. The result of the current study may organize the foundation of awareness to develop policies in order to address the challenges to prevent childhood obesity and to modify their eating habit and lifestyle.
Limitations
Due to limited time frame and resources, we would not collect a much larger sample size in order to generalize our results to the whole Bangladeshi population, and we could not collect detail physical activity history of the children. Another limitation of this study was its cross-sectional design. The ability to make causal inference from the findings was thus limited.
